Study of the functional share of lysosomal cathepsins by the development of specific inhibitors.
To analyze the functional share of individual cathepsins, we developed powerful and specific inhibitors for individual cathepsins using computer graphics of substrate binding pockets based on X-ray crystallography. These new inhibitors were named CLIK group. Epoxy succinate peptide derivatives, CLIK-066, 088, 112, 121, 148, 181, 185 and 187, are typical specific inhibitors for cathepsin L. Aldehyde derivatives CLIK-060 and CLIK-164 showed specific inhibition against cathepsin S and cathepsin K, respectively. We found that pyridoxal phosphate (PLP), a coenzyme form of vitamin B6, inhibits all cathepsins and also new artificially synthesized pyridoxal derivatives, CLIK-071 and -072, in which the phosphate esters of PLP were replaced by propionic acid, exhibited strong inhibition for cathepsins. Furthermore, CLIK-071 was easy to incorporate into cells and showed powerful inhibition for intracellular cathepsins. Using these selective inhibitors, the allotment of individual cathepsin functions in cells has been studied as follows. Cathepsin L and/or K participate in bone resorption based on bone type-1 collagen degradation and the L-type protease inhibitors suppressed the bone resorption. Cathepsins B and S participate in antigen presentations based on antigen processing and invariant chain degradation, respectively. Also cathepsin L participates in cell apoptosis mediated by caspase III activation.